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ABSTRACT 

This docuBent reports on a series of Yisual scanning 
studies doiie with Israeli preschcolers and kindergartners to resolve 
disuea related to diagnoetic test and instructional iBaterials design* 
The fir^t study aaaeased the mCt^ot of iteii conttnt oii error rate, 
^hrce Bultipl^ -choice testa, differing only in iteiD ccnt€nt| vera 
givfln to 38 Icinae rgar tnera* The second study aastaaed acannlng 
prefereiicea of 80 preachoolere and kinder gartners by a pictiire naming 
^asK. k significant iiiGrease in both ujiiforaity and in rlght--to--lef t 
ecannlng was found between nursery and preiichooL Bubj^atm, but not 
beti^e€n preschoolers and ktnd^rgartnera* Preschoolera showed low 
uniforiity and no alear directional preference. Thy third study 
eicplored directional preferences for visual scanning through a 
Multiple choice foriaat with two correct alternatives. Each of 80 
subjects received two versions of each teats one with target to the 
left of a horizontal row of alternatives and one with target to the 
right 3he alternative closest to the target was preferred 
aon.'sistently, showing target poaitioa to be the aajor deterninant of 
scanning direction in such fosiBats* The fourth study eiEplored the 
effect of target position on order reversal errors ualng (two foriDats 
q£) the letter matching test* target to the left of horizontally 
arranged alternatiwes and target to the right. Mo aigniflcaiit 
difference was found in reversal errors for the two positions, 
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The misHimi of tlin WlwconMin konu.jrcli and Devolopmont Canter 
lur JcRinitivc LearniiHi in to heir ^^^^MVV'i v^Hf)!' .j^; t.ipidly 
and nrfoctivoly an p)fffiible their iK)tonti.il an human bGincjo 
;\nil ar^ contributing mombGro of nocicty. Thn Center iM 

ntrivinq to fuifiil this goal by 

• conducting rGUearch to dii^aovcr rnoro abo\it 
how children loarn 

• deveiopinq improved xnsfcructional strattigieB, 
proceBSeu and niaterials for bchool aclmini^itrators; , 
teachern^ and children^ and 

• offering assistance to eduantors and citi^^ens 
which will help transfer the QUtcomea of resaarch 
and devalopmtint into practice 



PROGRAM 

The activities of the Wisconsin MD Center are organiEed 
around one unifying thernG^ Individually Guided Education* 
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The Wisconsin RSD Contor is suppurted with funds from the 
National Iniititute of Educationi the Bureau of Education for 
the Handicapped, U.S, Office of Education; and the University 
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ABSTRACT 



A eeriea of vinuai scanning otudicn waB done with Israel i piro- 
Hchoolori^ add klndergartnGrs to resolve several ioeuoa related to 
the dosiqn »f dlagnofjtia tciBtn and instructional materials. In thf^ 
rinit LttLuly the cfFc^ct of itom contQiit on (^rror rata wan onFionnod hy 
qiving aach ol: 38 kindorgartnerB three multip ie-choicca teste which 
diffurod only in item contont (iicbraw latterB* familiar picturGs, and 
qoometria iom$)^ No item content effe2Ct wag found either by an analy-' 
niB of varlanci3^ or by teat correlationB * 

In the s^i^cond study, the scanning preferences of BO prf^Bchooler*^ 
and kindercjairtnerr, v/cre arjaessed by a picture naming tayk, £n wera 
ariked to natna jncturnr^ arranged in hori^iOntal grour^s of tViree, A Hitj-^ 
nificant inax^me in both uniformity (conBistent left-to-right or 
rlght-to-lef t naming) and in right-to-left scanning was found between 
nursery and pirrfc^chool SBf but not between preschoolers and kindergar- 
tners* Preschoolers showed low unifortriity and no clear directional 
preference. 

In the third study, directional prafereneeB for vlBUal scanning 
were dKplor^d through a multiple choice format with two correct alter-^ 
natives* %mh of 80 £b received two versions of each tests one with 
the target to the left of a horizontal row of alternativea and one with 
the target to the right. The alternative closest to the target was {jre- 
ferred con^i^tently^ thus showing that target position is the major 
determinant of BGannlng direction in such forinats* 

In a fourth study, the effect of target position on order reversal 
Grrora was ^scploredj using the letter watching test from the first study. 
Thirty-five kirxdergartners received the test in two formats? target to 
the left of ho:riEontally arranged alternatives and target to the right. 
No Bignificant difference was found in reversal errors for the two 
target positions. 
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INTRODUCTION 



ThG design of: diagnostic tests and inBtructional itiaterials is often 
ba £1 e d on an 3 ump t lo iuj which th e d e s i gii o r ^i c a tmo t afford to v a 1 i d a tu a k p u r L 
mGntally, In taating visual matching ability^ for example^ prereading 
tests in the Unib^^d States tend to use multiple-choice formats, PupilG 
are given a tarc/e^t which is placed to the iaft of the alternatives and 
told to match against that sample, Fui^thermore ^ the test items are most 
often letters anfi letter strings. All of this seems quite logical^ yet 
when translated to another culture the logic can come into question. For 
eKampiei is the target placed to the left in tests given in the United 
States so that th^ implied direction of scanning matches that of English 
writing? If so^ atould a Hebrew test have the target placed to the right 
of the alternatives? What evidence do we have that children scan in the 
direction we assume in such tests? Braine (1968) f anong others, claims 
that all persons wight have a natural preference for scanning from left 
to right, due |)®^ihaps to hemispheric lateralization. She goes on to 
postulate, howevar, that there are developmental changes in the direc- 
tion of scanning in Israeli children^ with a shift in preference from 
the right to the left side occurring around the age of twelve. Her experi- 
mental data do not^ however, give strong support to this notion. Studies 
by Orbaoh (196?) and Daves and Werzberger (1971), which compared responses 
to briefly eKposed Hebrew and English words and letters, failed to estab^ 
lish a clear di£f©irence in visual field preferences t Because of concerns 
such as these, a series of studies was initiated to resolve several 
developmental questions. 
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STUDVM^ ITEM CONTENT AND ERROR RATE 

METHOD 

Tlio effect: of itam aontant on ovrar rato in viiiU£il inatching triBk^ 
haB nevar- bean explored thoroughly, especially in relation to ordur 
orrors, Gates (1921) found that errors in rnatching letters related 
morG highly to later reading eucGess than did errors in rriatching geo- 
metric forms ^ but it is not clear from his data how similar the two 
teijta were in format* To explore tliXB problem, three multiple-choice 
tests were constructed^ one with Hebrew letters, one with familiar pic- 
tures and one with geometric forms. Each test consisted of 15 itens 
and each item consisted of a target plus three alternatives centered 
on a horizontal line balow the target. Targets and alternatives were 
constructed of three units each (that is, either three letters, or three 
forms^ or three pictures) * The alternatives for each itent consisted of 
an exact match, a complete order reversal, and a dissimilar string. All 
three tests contained identical item forinats; they differed only in item 
content* 

SUBJECTS 

The subjects were 38 Israeli kindergarten children^ selected from 
7 classrooms in middle (M) and (LH) lower-^mlddle socioeconDmlc (SE8) 
status neighborhoods. Their ages varied from five years and three 
months to si8 years and three months at the time of testing, ^11 
children took all three tests* 

RESULTS AND DISCUSSION 

hn initial analysis of variance showed no significant effect for 
either sen or SIS. The data were then pooled and three types of analyses 
were performed on the test scores shown in T^le li an analysis of vari- 
ance, rank order correlations on individual scores, and rank order correla- 
tions on group scores* The results of the analysis of variance were not 
conclusive* Differences between thm dependent variables (an effect of 
test content) we^e significant for £ < ,QS, but not for £ < *025* Using 
the relation 0^ = mean square (mode) - mean square (error) the amount 

N 

of variance associated with test content accounted for only 17 percent 
of the total variance. 
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TAULE 1 

ACCORDrNU TO POBITION OF CORRECT Al,TEiy^ATlW 
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47,9 
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92.0 
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35,1 
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31.6 
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Letters 


23 


42 .6 


102 


94,5 


23 


42.6 


18 




Total 


69 


41 ,0 


303 


90.2 


64 


38.1 


56 



A second attempt to evaluate the effect of test content involved 
ranking each child according to his or her score on each teBt, and then 
computing a coeffiaient for the correlation between lettpr-teat rank 
and the average of picture- and geometric-test ranks* K^irty-five Ss 
completed all three tests •) By this method the Pear#on product-iaDment 
correlation coefficient was 0,82, Kendall's Tau was le^timated at 0.55, 
and Goodman and Kruskal's Garrana was 0.69. All three mW^B indicate that 
the rankings are closely associated and therefore tait Qmtent did not 
interact with individuals. 

The tiiird analysis correlated average number of QO^reat responses on 
pairs of tests, using group scores. The correlation between letter and 
picture tests was ,74| letter and geometric forms, *7'5| ^nd picture and 
geometric forms^ .65. All are high and indicate qXob^ ^i^lationships be- 
tween tests* Therefore, test content was not foimd to h4ve a inajor effect 
upon the ability of kindergartners to match the type$ ot items used in 
these tests* 



EKLC 



Ill 



STUDY 2: SCANNING PREFERENCES-rREE CHOICE 

In a study cited above f Braiii^ (1968) fouiid a tf^ndoncy for Israeli 
CO liege situdents to show qraatGr accijrcK'V frj^ the left visual fieMi 
junt ay ainurican cQllago 3tudcntu dicU FruiH a scriuo of matching and 
scanninq ta^kB, she concluded that Israeli Btudents at the third grade 
IgvoI pre for to attend to tho right sidG of a vioual array, but by seventh 
grade their preference shifts to the left. If these results held for 
kindergarten children, that is, if children at this level preferred to 
attend to the right side of a visual atray, then the design bf prereading 
tests might need to take this bias into account* A task was therefore 
designed to assess directional preferences of Israeli preschool and 
kindergarten children. 

METHOD 

Eleven stimuli were constructed from a pool of eight aonmvon pidturas 
by arranging tliree pictures on a horizontal line on each stimulias aaird. 
Pictures were selected randomly with the constraint that no picture could 
occiu" more than once on a single card. An attempt was also made to balance 
the distribution of pictures across stimuli position (left^ middle^ 
jright) , 

Children were pretrained on identification of thm eight pictures* 
They were then shown title stimulus cards one by one and asked to name 
aach picture. The order in which the pictujfea vyfea^e named was racord^d* 

SUBJECTS 

A total of 80 subjects in five age^SES groups were tested^ varying 
in average age from three years and four H^ntta to five years and elgfht 
months, (See Table 2i the disparity in nm^mr of subjects was caused by 
the lack of available siabjects in the lowest age^group,) 

RESULTS 

In contrast to th^ Braine study^ scoras were calculated for the com- 
plete response rather than just tte position of the first picture named « 
All responses were classed as either uniform lefft'-right, uniform right" 
lefti or irregular. Uniform left-right reg^ulred that tiie piatures be 

S 
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TA&LE I 

<M43!iinURi Score is 3,1) 
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2*59 
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1,43 
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3.50 








High ^ ff igh 


SESi Low ^ Low SES. 



nasiid in the order J.ift, Bolddle, jighti iifilforca rigtit-laft requirad a 
righ-fcr rtitcldl#, Imtt ^iaponaa * to^^ atlifir Mq[Uines was claaead irregalar* 
Tha raaana fo* tho tw^ unlCortiHty ciaisea tt^ itiQW iJi TaiLt 2 * Ind^pendant 
t-«iets Qcrfnpairing ht^h and Lew pM-^teindarfi^teri ?«iips (i and Q) and high 
and LOW ktna^^arttri groups (D and E) sliQt^id Irmilgnifiaaiife dlffatanc 
both uaif0rmity scores. miB groujpi mm 4h^n o^tncdj giving ehr^e groups 
dif tarlmg primarily in ag^^ m shom in T*abLe 3, 



TABLE 3 

mMm FOR CDMBiiffiD seouis 







Av-arage Age 














40.0 


13 


3.69 


3.23 






c) 


5S.5 


3S 


7 .57 


2.46 






(I, 1) 


6S,5 


32 


7 .09 


2,59 





















Pt^iQliQoU^a did not dtftay slgjilflaantly frcm Jtindi^gartn^rs m mXthmt 
ifiia.au*i^ but nuiia^y SDJh&^i pupils diffe^^d ^If nif i^antLly ttm both pre- 
iQ^ooiari and kinat^^arws^s ^ight^lo(=G (fcut not left-rdght) unifonnity. 
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DISCUSSION 

Althotigh the three groupe are not striotly conpar^le either in 
BLtm or EES comr ^^ition, several trends should be noted, The fljrst la 
the large jwnp right-lef^ uniformity between nursery- and praachooi- 
aged child^eii^ aspeoially in relation to the insignifieant chaiig# in 
left-right ujiif amity across the three groups, Thus^ all of the incroase 
in genaral scanning uniformity is attributable to an increasad pfefireiice 
for right to left scanning. The most plauiible explanatien for this 
change is an awaranass of the direction ©f scanning for Hebrew, An 
analyeta of individual scores for kindergarten children in group E 

^ IS) shoii^ed that 10 children scanned right to left on 3 or n^re 
of the stimuli %^hile only 4 Qhildren seamed left to right on 8 tore 
etiwuH. Ilone of these latter chil^en came from homes in whi^h a non- 
Hebrew orthography was read with any frequency, henoe the prefer^nci 
appears to be idiosyncratia , 

h seccnd faotor to note is the lov uniformity of the nursMy gtofi^ 
and their lack of any cloar preference for scanning direotion, ^hm change 
froTTi nuraer/ to preschool is thua both in higher uniforitiity and nighar 
praferenca for right to left scanning. Both of these results appear to 
confliot with Uie cDnolusions aravm by Braine (1968) i however, her prQ- 
csduTiS and subjects differed from those used in this study, A replica-* 
tion of the present study at gradaa one through eight is needed to obtain 
consistent devalo^ental data. 
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IV 

STUDY 3: SCANNING PREFERENCES--FORCE_D CHOJCE 



In thi study juit dieeuseed a clear preferenoe for right to left 
ieanning v^ae found in Itraeli klndergartnars* Since this preficifice might 
af feet the rtsults ^taintd from inatQhing against a eampli w^han alt^rna- 
tivas are alignid hori^ontaLly, a study was deaigried to ©TOluate how 
icanning prefartnca inlght intsrast with target position » 

SUBJECTS 

Bm vers IS kiridergartnire (10 males i 6 females) vith mn average age 
of 68 months. All ohildren were enrolled in an israalt puJbliQ kindergarten 

METHOD 

Each atiinaluB item aonsisted of a standard plus three alternatives. 
Two alternatives were identical to the atandaxdj one vas qtiite different i 

Each standard and alternative was compQeed of tteae Hebrew litters printed 
in a block script coimonly used in kindergarten. Pour difierant standards 
were conatructed and for eaeh^ three different sets of alternatives were 
generated by varying the poiition of the dissimilar alttrnativa, This 
yielded 12 tist items. In test h tha standard was placed to the left of 
a horizontal row of alternatives and in test to the right* Qtherwiss 
the items ware idtntioal. For each test a single^ random crdaring was 
generated. 

Bm vera assigned randomly to ona of two test seqiaenQes, and tested 
over a tvo day period. For each ittmi S_ was told to point to the first 
letter group toat he sav which wag exaotly liJca tti% standard, S recorded 
the position of the alternative which was selected first. If £ Indloatad 
a second alternative which he statad was also ocrreoti its position was 
also ragordad# but only tta positions of the alternativts itlaotid first 
were analyiad« 

RESULTS AND DISCUSSION 

Of the 384 res^nsea, 8 were incorrect^ giving 97 • 2 percent Gorreot 
responses. (i@van of the errors occurred when the standard was on tiie 
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right; all eight errors involved selection of tlie alternative closest 
to the standard.) The distributions of responaas for each test are 
showi in Table 4 , 



TABLE 4 

TOTAL MSPONSES 
{N ^ 16) 



Position of 


Position of 


Correct Choices 


Position cf 


Standard 


might 


Left 


Incorrect Choices 


left 


32 


159 


J 


right 


169 


16 


1 



Chi-aquare testa perfomed oil the distributions of correct choices for 
each standard position showad significant cleviations (£ < *001) from 
chance distribiitloiia. The probability of selecting the closest oorreot 
alternative when tlie standard is on the right is 88 percent^ while the 
comparable probability tot the standard on the left is 83 percent, This 
slight advantage for the right standard might be due to the right to left 
scanning preference aho%?a in the previous study. However^ a comparison 
of scores for the 16 Ss vrho received both picture naming taik end 
this task did not reveal a consistent pattern for the four Si v^ho had 
high left to right unifonnity in picture naming. Therefore, the hypoth- 
esis that target pesition is tlie primary determinant of scanning direetlon 
appears to be strongly supported. 
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STUDY 4: SCANNINS DIRECTION AND ORDER REVERSAL ERRORS 



In the last study the position of the target relative to the alterna- 
tives appeared to eontrol the^ order in which the alternatives were scanned^ 
at leaat in respaat to the stleotion of the aorract match, Howsver^ the 
possibility remains that order reversal errors may be Induced more by 
one target poeition than by anoUier, even though the total number of 
errors may be constant* To assess this possibility twc further letter 
matohiiig testa v/ere construoted* Bo-Ui were o™poied of the tdentioal 
15 itains used in the item extent atiady^ e^oept that in one test the tar- 
get was to tthe left of the alternatives, and in the other to the right. 

SUBJECTS 

The iubjects were the 35 kinder gar tners tested in the item content 
study who completed all three content tests. 



METHOD 

Both tests were administered in a single sitting, btit half of the Ss 
ware randomly assigned to one testing order and half to the other. The^in- 
struotlons were Identical to those given in St\idy 3 . 

RESULTS ^ND DISCUSSION 



Since the position of the reversed alternative relative to the 
Gorreot one affeots children's responses, the reiults are given in per- 
centagei^ based upon whether the target was nearir to the correct response 
(TNG) or nearer to the reversal (TMR) . Fr^ Table S it oan be seen that 
the probabilities of reversal errors are nearly identical for both target 
positions on both Tm and TNC items. Hence there is m advantage to 
either target position in terms of reversal errors, sinee the rate of 
dissimilar (nonmatehing) responses is nearly equal for the two target 
positions (left and right) and for the two arrangments relative to the 
target (Tbic and TNR) , the only major difference is betv^een the ratio of 
oorrect and reversal choioas for the two ta^et jpoiltionSi 
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TABLE 5 



CORBECT^ mVEBShLf AND DiaSIMILM RESPONSES TO tm TWO mSTS 



Target Position 





Left 


Right 












Correct 


71,8 




71.8 




Rev^ersal 


7.2 




7,8 




Dissimilar 


21.0 




20.4 




THE 










Correct 


50.0 




52.9 




Reversal 


30,8 




31.8 




Di^Ewnilar 


19,2 


..... . 


15,3 
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